[Cigarette smoke exposure induced pulmonary artery pressure increase through inhibiting Kv1.5 and Kv2.1 mRNA expression in rat pulmonary artery smooth muscles].
To investigate the effect of cigarette smoke exposure on Kv1.5 and Kv2.1 mRNA expression in rat pulmonary arterial smooth muscle cells (PASMCs), and further to clarify the possible mechanism of cigarette smoking induced pulmonary arterial hypertension. Primary cell culture and animal experiments were used in this study. Rat distal PASMCs were isolated and cultured by collagenase digestion. PASMCs were treated by nicotine 100 nmol/L. After 48 h, Kv1.5 and Kv2.1 mRNA expression were detected by real-time quantitative PCR and compared with the control group. Rat model of chronic exposure to cigarette smoke was established. Thirty-six male SD rats were randomly divided equally into 6 groups: (1) 1 month control group; (2) 1 month cigarette exposure group; (3) 3 month control group; (4) 3 month cigarette exposure group; (5) 6 month control group; (6) 6 month cigarette exposure group. Direct right heart manometry, HE staining and real-time quantitative PCR were used to detect the effect of smoke exposure on rat right ventricular systolic pressure (RVSP), mean pressure (mPAP), right ventricular hypertrophy index [RV/(LV + S)] as well as Kv1.5 and Kv2.1 mRNA expression on pulmonary artery smooth muscle at different time points (1 month, 3 months and 6 months). The mPAP and RVSP in cigarette smoke exposure 6 month group were (13.08 ± 0.64) mm Hg and (29.73 ± 0.83) mm Hg, slightly higher than those in the control 6 month group [(10.16 ± 0.44) mm Hg and (22.56 ± 0.64) mm Hg] (P < 0.01). The ratio of Kv1.5 mRNA expression in distal pulmonary arteries in 1 month, 3 month, 6 month cigarette exposure group to that in control groups was (52 ± 11)%, (64 ± 19)% and (75 ± 11)% (P < 0.05). The ratio of Kv2.1 mRNA expression in distal pulmonary arteries in 1 month, 3 month, 6 month cigarette exposure groups to that in control groups was (51.0 ± 18.6)%, (78.7 ± 10.1)% and (71.4 ± 2.3)% (P < 0.01); Chronic exposure to cigarette smoke significantly decreased Kv1.5 and Kv2.1 mRNA expression in rat pulmonary arterial smooth muscle at each time point. The ratio of Kv1.5 and Kv2.1 mRNA expression in rat distal PASMCs treated with nicotine (100 nmol/L, 48 h) to control group were (62 ± 14)% (P < 0.05) and (72 ± 15)% (P < 0.01), respectively. Nicotine inhibited Kv1.5 and Kv2.1 mRNA expression in rat distal PASMCs. Cigarette smoke exposure may be involved in pulmonary hypertension by downregulating potassium channels Kv1.5 and Kv2.1 mRNA expression in rat pulmonary artery smooth muscles.